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  Abstract— Stereo is a well-known technique for obtaining depth information from digital images. A 
technique for building textured 3D models form 2D Stereo image using image processing techniques like 
2D image acquisition, block matching, Pixel matching is presented, dynamic programming and pyramid 
construction for better results and finally 3D image plotting. Registration step is necessary because the 
shape of most objects cannot be observed from only one view: we must scan the object from several 
directions and bring these scans into registration. But because frames can rarely be brought into exact 
registration, a merging phase is required to resolve these conflicts by forcing points to lie on a 2D 
manifold. Using correlation-based stereo yields significantly noisier range information than traditional 
range scanners, requiring model acquisition methods that take advantage of intensity information for 
alignment. Our gradient-based registration algorithm employs an efficient global registration technique 
that allows it to take into consideration all frames in the sequence simultaneously, improving registration 
significantly.  
Keywords— MATLAB, Stereo Image, 3D Reconstruction, Block Matching, Dynamics Programming, 
Image Pyramid. 
I. INTRODUCTION 
    During the past few years the development of 
stereo algorithms has been a subject of considerable 
research activity. The key problem in stereo is how 
to find the corresponding points in the left and in 
the right image, referred to as the correspondence 
problem. Whenever the corresponding points are 
determined, the depth can be computed by 
triangulation. Although, more than 300 papers have 
been published dealing with stereo vision this 
technique still suffers from a lack in accuracy 
and/or long computation time needed to match 
stereo images. There is still a need for more precise 
and faster algorithms. Stereo techniques can be 
distinguished by either matching edges and 
producing sparse depth maps or matching all pixels 
in the images and producing dense depth maps. The 
objective of the application always effects the 
decision whether the preference is given to dense 
stereo correspondence or to edge-based 
correspondence. For a successful reconstruction of 
complex surfaces it is essential to compute dense 
disparity maps defined for every pixel in the entire 
image. Unfortunately, most of the existing dense 
stereo techniques are very time consuming (see, 
e.g., [1, 2]). In an earlier investigation [3], we found 
the Block Matching technique using color 
information to be very suitable for dense stereo. 
The precision of the matching results always 
improves by 20 to 25 % when using color 
information instead of gray value information. In 
this paper, we present a new hierarchical algorithm 
using an image pyramid for obtaining dense depth 
maps from color stereo images. We show that 
matching results of higher quality are obtained 
when using the hierarchical algorithm instead of the 
nonhierarchical algorithm we developed earlier. 
Additionally, the algorithm becomes faster than the 
standard one at the same time. 
A. Problem Statement 
Most stereo matching algorithms cannot 
compute correct dense depth maps in homogenous 
image regions. From other experiments we realize 
that the discriminability of objects can be enhanced 
by controlling the illumination color [4]. Therefore, 
finding the optimal illumination color for 
recognizing objects in structured environments [5] 
is a promising but rather difficult task. Fortunately, 
we do not have to find an optimal illumination color 
to improve stereo matching results. Kanade and his 
colleagues [6] projected a sinusoidal varying 
intensity onto the scene. They found an 
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improvement in the results but still got some false 
matches due to the limited dynamic range of their 
camera, particularly with dark surfaces.  
B. Objective  
The main aim of the project work is to design an 
efficient model for generation of 3D Image from 
the 2D stereo image provided to us. The proposed 
model is designed in MATLAB where the 
application presents a novel method to perform 3D 
model generation with the help of two stereo 
images generated by taking from two different 
angle on the same plane. 
 
  Fig. 1 Block diagram of proposed system 
    Various image processing techniques are applied 
to the images to obtain the 3D graph. The 
techniques are divided in to several steps discussed 
below.  
II. STEREO ANALYSIS USING BLOCK 
MATCHING 
The main idea of Block Matching is a similarity 
check between two equal sized blocks (n x m-
matrices) in the left and the right image (area-based 
stereo). The mean square error MSE between the 
pixel values inside the respective blocks defines a 
measure for the similarity of two blocks. We 
propose to employ an approximation of the 
Euclidean distance to measure color differences.  
The left color image  and the right color image 
 may be represented in the RGB color space as 
  and 
 . 
The MSE is defined with n  m 2k 1 as 
     
 
 
). 
where  is an offset describing the difference 
( ) between the column positions in the left 
and in the right image. The block (of size n x m) is 
shifted pixel by pixel inside the search area. Using 
standard stereo geometry the epipolar lines match 
the image line. Therefore, the matching process can 
be simplified as corresponding pixels can only be 
found in the same row in both images. The disparity 
D of two blocks in both images is defined by the 
horizontal distance that shows the minimum mean 
square error. Furthermore, the search area in the 
right image is limited in the horizontal direction by 
a predefined maximum disparity . 
 
D . 
 Block disparities are median filtered to avoid 
outliers. A dense disparity map is generated when 
applying a pixel selection technique to every pixel 
in the image [3]. It can be easily seen that the left 
eye in the left image is falsely matched to the right 
eye in the right image. This artifact occurs due to 
the repetitive pattern in the scene and the property 
of the chromatic Block Matching method of 
matching all single blocks independently to each 
other.  
    Reducing the search space for the disparities 
could be a solution to the problem. This could be 
obtained by a very restrictive use of the continuity 
constraint proposed in [7]. It produces a smoothed 
depth map where fine structures can not be 
represented. Discontinuities in depth that are typical 
for object edges get smoothed.  
III. DYNAMICS 
   Shape reconstruction in the proposed algorithm is 
an iterative process between motion estimation and 
reconstruction from feature matches, as illustrated 
in Fig. 4. We assume that the motion of the object 
with respect to the cameras is constant or varying 
slowly, and follows a smooth trajectory. At system 
start-up, stereo matching candidates are identified 
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and the 2D feature points forming these candidates 
are tracked independently using a standard Kalman 
filter. The dynamic model at this time consists of 
only 2D motion and each feature point is not 
constrained by object rigidity  
 
IV. EXPERIMENTAL RESULTS 
 Since the projection of color codes onto the 
scene considerably improves the quality of the 
matching results for synthetic images we applied 
the same technique to a given stereo images. We 
applied the Block Matching algorithm to a given 
color stereo image and obtained the result as shown 
in Fig. 3. The computed depth map, that was 
obtained by triangulation from the disparity map. 
 
 
 
Fig.2 Image acquisition for left and right eye 
 
 
 
Fig. 3 Block matching and dynamics programming
 
 
Fig. 4 Right hand view of 3D generated image 
 
 
 
Fig. 5 Left hand view of 3D generated image 
V. CONCLUSION 
     In this paper we presented a novel method to 
perform robust 2D to 3D reconstruction of a image 
from a pair of stereo images, using techniques like 
Block matching and Pixel matching, Dynamic 
Programming, Pyramid building and Back 
propagation method. We have obtained about the 
approximate the same plot as per the expectations 
made at the start of the project. 
For 2 stereo images the results are shown in the  
experimental results. We can see form the image 
results that the 3D plot obtained gives us the detail 
information about the depth in the image and the 
objects kept at the certain distances from the 
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camera. We can also make out that the objects kept 
a far distance have the darker shade as compared to 
the objects kept at the farther place. 
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